Investigation of International Space Station Major Constituent Analyzer 
Anomalous ORU 02 Performance 

Ben D. Gardner, David E. Burchfield, Andrew Pargellis, Amber Tissandier, Phillip M. 
Erwin, Souzan Thoresen 

Hamilton Sundstrand Space Systems International, Pomona, California, 91767 

Greg Gentry, John Granahan 

The Boeing Company, Houston, Texas 77059 

Chris Matty 

NASA Johnson Space Center, Houston, Texas, 77058 
ABSTRACT: 

The Major Constituent Analyzer (MCA) is a mass spectrometer-based instrument 
designed to provide critical monitoring of six major atmospheric constituents; nitrogen, 
oxygen, hydrogen, carbon dioxide, methane, and water vapor on-board the International 
Space Station. It is an integral part of the Environmental Control and Life Support 
System (ECLSS). 

The MCA system is comprised of seven orbit-replaceable units (ORUs) that provide 
flexibility in maintaining the MCA. Of these, ORU 02, the analyzer assembly requires 
replacement every 1 to 2 years due to the consumption of limited life components 
including the ion pump and ion source filaments. Typically, ORU 02s that reach end of 
life are swapped out of the MCA on orbit and replaced with the on-orbit spare. The 
replaced ORU 02 is then cycled through the OEM for refurbishment and returned to 
service. 

Recently, two refurbished ORU 02s, serial numbers F0001 and F0003, failed on orbit 
shortly after being installed into the MCA. Both ORU 02s were returned to ground for 
TT&E and a failure investigation. The failure signatures were reproduced on the ground 
and the investigation determined that both ORU 02 failures involve either the ion source 
or the ion source control electronics. 

This paper discusses the results of the failure investigation, the steps required to refurbish 
the ORU 02s, and the corrective actions that are being incorporated into the build and 
refurbishment process to preclude the reoccurrence of these failures in the future. 



